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Laboratory 
Sprayer Calibration 

 
A. Four major questions to answer: 
 
1) How much water is to be applied per acre? 
2) How many acres should a tank of spray solution cover? 
3) How much herbicide should be added to the tank? 
4) How much spray solution should be collected per nozzle to be properly calibrated? 
    
B. Calibrating a Sprayer 
 
     Calibration is the mathematical determination of the amount of spray solution (water) applied 
per unit area expressed in GPA necessary to insure the appropriate rate of herbicide or other 
pesticide.  Physically calibrating a sprayer is certainly of paramount importance but no more 
important than proper sprayer adjustment or calculating the appropriate rate of herbicide to be 
applied.  Both physical calibration and calculations concerning rate of delivery, rates, etc. are 
involved in what we normally refer to as calibration.  Proper calibration of herbicide application 
equipment is essential for safe, economical, and effective pest control.  Sprayers should be 
calibrated several times during the year. 
 
     An understanding of how a sprayer operates and especially the factors influencing the amount 
of liquid applied is essential in getting a sprayer set up for a specific job and for properly 
calibrating the unit for the application rate desired.  The amount of liquid that a sprayer applies to 
a given area can be varied by changing one or more of the following: 
 
• Pressure that forces liquid through the spray nozzle 
• Nozzle size 
• Ground speed 
• Spacing of nozzles on boom 
 
     Pressure should be used only to make very minor adjustments in spray volume.  It takes 
approximately a four-fold increase in pressure to double sprayer output. Pressure changes output 
rate proportional to the square root of the pressure (psi). 
 

new psi = old psi x square root (new psi/old psi) 
 
     The use of pressure to adjust output is strongly discouraged because operators tend to rely on 
pressure and invariably use excessively high pressure.  First select the appropriate nozzle and 
then make very minor adjustments in pressure to obtain the needed flow rate. 
     Pressure should be high enough to insure proper distribution of the solution from nozzles.  
This can depend on nozzle type.  Low-pressure nozzles are available that allow acceptable spray 
patterns at low pressure.  If pressures in excess of 50 psi are required to give the desired delivery 
rate of a herbicide, then a larger nozzle should be used.  Consequently, the pressure can be 
reduced.  Remember that higher pressure increases off-target drift of the herbicide.  
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     The proper alignment of fan nozzles is necessary for uniform coverage.  Improper alignment 
can result in strips of (1) uncontrolled weeds and (2) crop/turfgrass injury.  Nozzle spacing and 
height are also important.  Space nozzles a distance apart (usually 20 inches) on the boom and 
adjust the height to give a uniform spray pattern. 
 
     The proper height for a given spacing can be calculated mathematically but 'trial and error’ is 
simpler.  Spray on concrete, asphalt, or other smooth surface and adjust the height of the boom to 
give a uniform overlap and distribution of the spray solution on the surface.  The drying pattern 
is an exceptionally good 'eyeball' indicator.  Improper height will result in strips where herbicide 
rate may be either too low or too high.  Adjust height according to information provided from 
nozzle manufacturer, which should discuss proper overlap for different nozzles. 
 

Nozzle tips are subject to wear over time depending on the pesticide being used, length of use, 
etc.  Wettable powder formulations are particularly abrasive.  Nozzles should be checked 
periodically for wear. Replace a nozzle tip if the discharge rate varies more than 10%. Do not 
operate a nozzle above or below the pressure listed by the manufacturer. 
 
 Ground speed is a major variable in sprayer calibration.  Application rate is inversely 
proportional to the speed.  By doubling speed, output is reduced by half. 
 

new rate = old rate x (old mph/new mph) 
 

Day to day maintenance and operation of sprayers is important if successful pest control with 
chemicals is to be achieved.  Inspect sprayers daily when using and follow routine servicing and 
storage instructions contained in the operation and maintenance manuals supplied by the sprayer 
manufacturer. 
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C. Calibration Exercise 
 

1) Determine the gallons per minute (GPM) you need to catch from a nozzle for your specific 
gallons per acre, speed, and nozzle spacing. Using the formula below, when starting the 
process to determine delivery rate per nozzle may be easier to catch one fourth of this in 15 
seconds (1/4 of a minute). This will save you some time when calibrating, but will sacrifice 
accuracy somewhat. 

 
 GPM = (Gallons Per Acre) (Speed in mph) (Nozzle spacing in inches)  

          5940 
 
 mL / 15seconds = (GPA)(Speed in mph) (Nozzle spacing in inches) (3785) 
        (5940) (4) 
 
2) Begin by making sure all the fittings are sealed. Check the pressure gauge on the CO2 

canister.  The pressure needle should not be in the red zone. 
3) The spray can should be full of water (and only water). Make sure the seal on the can is 

airtight. Open the air release valve to release air into the can.  You should not be able to hear 
air leaking from the can. 

4) Use a screwdriver to adjust the pressure initially to 25 psi. This is the starting point. 
5) Have a partner hold and operate the boom. You should have a stopwatch, holding the catch 

cup near the nozzle. 
6) Have your partner turn on the sprayer to allow the pressure to build. Have them keep it on 

until you are finished catching. 
7) At the same instant, start your stopwatch and move the cup under the nozzle. Do not allow 

any liquid to escape from the cup. If some does, or your timing was off, dump the cup 
COMPLETELY out and begin again. 

8) After exactly 15 seconds, remove cup from the spray pattern and shut off the sprayer. 
9) Carefully pour the contents of the cup in a graduated cylinder. Measure the amount you 

caught to the nearest ml.  
10) You want the amount that you caught to be the same as the amount you calculated in step 1: 
• If you caught a little too much, lower the pressure a few psi and try again. 
• If you caught slightly under what you calculated, raise the psi slightly. 
• If you caught a great deal too much, you may need to change the nozzle tips to a lower output 

range (orifice size). 
• If your volume is a great deal too little, change the nozzle tips to a higher output (orifice size). 
11) Remember that the higher the pressure, the smaller the droplet size (more drift). 
12) Repeat steps 6-10 until the desired volume of water is caught.  
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Figure 1. Common sense calibration method 

D. Three calibration techniques: 
 
1) Common sense method 
2) Baby bottle method 
3) Formula method 
 
Common Sense Method 

 
36 ft x 100 ft = 3600 ft2 (area covered) 
3600 / 43560 = 0.08264 acre 
 
1.      10 Gal       = X/ 0.08264 acre             
         1 acre               
 
2.  Travel time: 22.6 sec. to travel 100 feet 
 
3.  0.08264 gal  = 0.0344 gal 
      24 nozzles         nozzle 
 
4.  0.0344 Gal x 3785 ml/Gal = 130 ml/nozzle 
 
5.  To be properly calibrated at 10 GPA, you must catch 130 ml/nozzle in 22.6 sec. 
 

Baby Bottle Method 
 
This method does not require you to know the speed of the tractor in MPH.  The tractor used and 
the gear and throttle setting (RPM) should be recorded.  This method is also referred as the 
1/128th of an acre method.  
 

43,560 = 340  Distance in feet = 340/nozzle spacing in feet 
   128 

 
 

100 ft 
Distance Traveled 

36 ft 
Boom has 24 nozzles with 18” spacing 

1 Acre 
43560 ft2 

3600 ft2

Speed =   100 ft   x 60 sec x  60 min x  1 mile  = 3.02 MPH 
              22.6 sec    1 min     1 hour     5280 ft 
 
or 
 
1 MPH = 88 ft/min  60 sec / 22.6 sec = 2.65(100) 
Traveled 100 ft in 22.6 sec = 265 ft in 60 sec (1 min) 
 
265 ft = 3.02 MPH 
88 ft 

Figure 2. Speed determination 
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Nozzle Spacing or  
Row width in inches     Distance in feet 
 40   102 
 38   107 
 36   113 
 34   120 
 32   127 
 30   136 
 28   146 
 26   157 
 24   170 
 22   185 
 20   204 
 18   227 
 16   255 

14   291 

Figure 3. Baby bottle calibration method 

1. Use the chart for the distance to drive in the field and the nozzle spacing for the 
boom. 

 
2. Set the throttle for spraying and record the 

seconds required to drive the measured 
distance. 

 
3. If you are using a broadcast boom with  

nozzles spaced evenly, catch the output  
from one nozzle for the time noted in   
Step 2.  If the row width value is used catch 
spray from all nozzles per single row for 
the time noted in Step 2. 

 
4. Ounces collected will equal gallons per acre. 

 
 
Formula Method 
 

1. GPM = (GPA) (MPH) (NS” or Band Width”) 
5940 

 
2. Catch the amount from one nozzle (or all nozzles if more than one nozzle is used for 

banded application) 
 
3. Usually much easier if gallons are converted to milliliters and minutes into 15 second 

intervals 
 
E. Calculation of Herbicide Rates 
 

Solid formulations:     Rate = Amount to apply 
  % 
 

If formulation is 75 WP, DF, DG, or G, then % = 75% or 0.75 
Want to apply 1 lb ai/A.  What are the pounds of product to be applied / acre? 

 
1 lb ai/A = 1.33 lb of product /A 

0.75 
Liquid formulations:      Rate    = Amount to apply 

 lb ai/gal 
 
If formulation is 4 L, EC, or F, then lb ai/gal = 4 
Want to apply 1 lb ai/A.  What is the lb of product to be applied /A? 

 
1 lb ai/A    = 0.25 gal prod./A or 1 quart/A (4 lb per gal so 1 lb per quart) 
4 lb ai/gal 
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F.  Broadcast vs. Banding 
 

Broadcast – Application of a herbicide to the entire field 
Banding – Application of a herbicide to only a portion of the field 
 
Band applications are usually made directly over the center of the row, while the middles 
between the rows are left untreated.  
 
For clarification use the terminology of traveled vs. treated acreage: 
 

• Broadcast application - when sprayer travels over 1 acre of land, 1 acre has been treated 
(treated = traveled acres) 

 
• Banding application - the sprayer may still travel over 1 acre of land, however, only a 

percentage of the traveled acre is treated (treated does not equal traveled acres). 
 

Example 1.  Banding a herbicide on a 20 inch band.  Row spacing is 40 inches. How 
many treated acres will be covered when the sprayer has traveled over 1 acre? 

20" band x 1 acre = 0.5 acres 
40" row 

 
0.5 acres will have been treated 

 
Example 2.  You are spraying Asulox on a 36" band on 72" a sugarcane row.                           
Your sprayer is calibrated to deliver 20 GPA. 

 
1. Visualize that you are only treating half the acre that you travel over. 

 
2. Broadcast rate of 4 quarts / treated acre, then band rate is 

  
(0.5 acres) =2 qts / acre (traveled).  
  

3. If you have a 200 gallon spray tank and your sprayer is calibrated to deliver 20 
GPA broadcast, how many traveled acres will you be able to cover with the band 
per load? 
 
200 gallons water = 10 acres broadcast per load 
      20 GPA 
 
10 acres traveled = 20 traveled acres per load 

0.5  
 

4. Important to remember that the concentration of Asulox in the water in the tank is 
the same regardless of whether you broadcast or band. Difference is that more 
acreage is traveled with the sprayer when herbicide is applied on a band. 
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Calibration Examples 
 

Example 1 
 

A local farmer has a rhizome johnsongrass problem in his cotton fields.  You recommend that he 
use Assure II 0.88 EC to control this problem at a rate of 0.069 lb ai/A.  You also recommend the 
addition of a crop oil concentrate at a rate of 1% volume per volume (v/v).  His sprayer is 
equipped with a 300 gallon spray tank.  He has not calibrated his sprayer, but he wants to apply 
the solution at 15 GPA at 3.0 MPH.  His boom has 40 nozzles spaced 20 inches apart. 
 

A.  What is the GPM in mls that should be caught from each nozzle to be properly 
calibrated? 

 
B.  How many acres can be treated per tank load? 

 
C.  How much Assure II should the farmer add to the spray tank? (oz.) 

 
D.  How much crop oil should he add to the 300 gal. tank. 

 
 
 

Example 2 
 

T-Jim Griffineaux has decided to use Aatrex 4L and Sinbar 80 WP for preemergence weed 
control in his sugarcane.  Because of cost, he plans to band his herbicides on a 30" band and 
cultivate the middles of his 72" rows.  He plans on using Aatrex at 1.25 lb ai/A and Sinbar at 2 lb 
ai/A on a band.  His sprayer has two 200 gallon tanks and he wants to apply the herbicide 
solution in 20 GPA.  He hasn’t had time to calibrate his sprayer, but he knows that in 100 ft it 
takes him 13.62 sec. 
 

A.  What is the speed of his sprayer? (MPH) 
 

B.  How many mls must he catch/nozzle in 60 sec to be calibrated correctly? 
 

C.  How much of each herbicide must he use per acre to apply the correct lb ai/A? 
 

D.  How many traveled acres can he cover with the two 200 gallon tanks?  How 
many treated acres? 

 
E.  How many pounds of Sinbar and gallons of AAtrex must he add to each tank? 
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